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ABSTRACT 
Traditionally, mathematics like any other subject is being taught using books in school. 
The advancement technology and use of computer has made interactive learning and 
teaching possible. Interactive learning can be carried out anywhere as long as there's a 
computer. The students do not have to be at a classroom at a particular place or at a 
particular time. 
Thus, J have chosen my thesis title as "Interactive 30 Multimedia Courseware in 
Mathematics for Primary School Children" which I have names it as "3D Math 
Learning''. This courseware will create in CD-ROM based and will be suitable for 
primary school children especially age between 10 and 12, parents, and teachers. User 
will be able to choose the content by topic and can also do some exercises after learn 
each topic to test their understanding. 
One of the objective of this courseware is to help teachers and parents in teaching 
mathematics in English. The courseware implements the concept of multimedia, which 
integrates text, animations, oudio and 30 graphics to make the courseware more 
attractive. 
Finally, I hope the "30 Math Learning" can serve to enable users enjoy to learn 
mathematics, and to achive the objective specified before the courseware is develop. 
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CHAPTER 1: INTRODUCTION 
1.1 Project Definition 
It is no secret that motivation is one of the keys to education. Thus, it is a logical step 
to try to take advantage of the essentially motivating nature of interactive 30 
multimedia for educational purposes rather than simply for pure education. 
Beginning with the natural and pleasurable inclination to count, children develop the 
fundamentals for number manipulation. Not every child will come across the 
mysteries of mathematics without frustration, dissatisfaction, disappointment or 
difficulty. Although "number sense" is inoinsic to human. arithmetic and 
mathematics are acqmred through this sense. Thus. J have planned to develop an 
Interactive 30 Multimedia Courseware in Mathematics using the combination of 
multimedia element such as text, graphic, animation. sounds and 30 graphic, so that 
it will attract student' s attention and also interest in mathematics. This courseware 
wil1 be suitable for primary school student age between 10 and 12, teachers and 
parents. To provide the students the opportunity to involve in self-learning according 
to their own ability I will develop the courseware into sub module according to 
student's level. It can also be use to test student's reaction in answering the questions 
provided. 
Other than that, I will also provide user with user' s help to enable users to refer when 
they need any help. 
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1.2 Project Aims and Objectives 
The aim of this project is to make teaching and learning mathematics in an effective 
and interesting way for primary school children. It is also a tool that can be used to 
encourage the use of computers at an early age itself and to enhance the computer 
literacy level of students and teachers. 
The objectives of this project are as follow: 
~ To encourage students to learn mathematics other that depends on 
books. 
}.- To help teachers in applying an interesting way of teaching 
mathematics in English. 
, To implant the latest technology. 
)... To improve the computer literacy level among students. 
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J .3 Motivation 
The reason I develop this courseware is to change most people's perception towards 
the process of learning mathematics especially those who is weak in this subject. 
Other than that, I also wish that through this courseware, more students will 
understand the importance of the subject. 
Computer nowadays has become an essential or crucial part of the world and it has 
greatly influences the fields of entertainment and education. Thus, the educational 
sector can no longer neglect the computer and multimedia technologies. 
3 
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1.4 Project Scopes and Target User 
1.4.1 Project Scopes 
, To set an effective and helpful courseware for children. 
, Give education a step further in learning and teaching for primary school in 
order to prepare them for greater challenge in school. 
:,.. Suitable for children's intellectual development. 
' My project will be emphasize in: 
• Combination of multimedia element such as text, graphics, animation 
sound and 3D graphic, so that it wil1 attract students' attention and 
also interest. 
• Users will be given optional to choose the contents. 
• Users can also do some exercises after learn each topic. 
• Suitable for parents, teachers, and whoever in helping their students or 
children in learning mathematics with fun. 
1.4.2 Target Users 
My Courseware will be suitable for: 
, Kids age between I 0 and 12. 
, Teachers as a teaching tool that can be conducted in the classroom. 
, Parents as a guide to teach their children at home. 
' Other users. 
4 
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1.5 Goals 
My goal of preparing this courseware is to increase the number of students who have 
interest in mathematics because it was one of the subjects that play an important role 
in our daily life and it is full of fun and chalJenging. Besides I also wish that more 
Malaysians will get involve in scientific and mathematics research area . 
1.6 Expected Outcome 
After research and review on current teaching and learning style and also some other 
research related to this project I will explain in the following chapter, this project will 
have the following expected outcome: 
, TI1e interface will include multimedia or animation application and 30 
graphic which will attract children's attention and interest. 
, Enable user to choose any contents. 
~ Helping in motivating users in learning mathematics. 
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1. 7 Project Schedule 
The table below is the project schedule for the whole project. It can be divided into 8 
phase. 
No ActNity 
~ S}~lml Anal}s~ 
5 S}Stml Design 
r-
6 S~s~ ~'clopmt 
r-r--
7 Evaluatioo aoo T~ng 
8 Doaun~laboo 
Table 1.1: Project Schedule 
~~- ~-~~- ~- ~·~~- ~-~~-llni TII ,~III~•Irns sJI$91~l~~~r~~i~l,21t~,~~~a;Ft01ra1lr11~~f9,,~~i~~i~ ~~~ '9 i'Mii?JI~1aeJ1n w 
• • 
I 
-
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CHAPTER 2: LITERATURE REVIEW 
2.1 Overview 
Review of literature is a background study about the knowledge and information 
gained to develop this project. The ptupose of this literature review is to gain a better 
understanding on the development methodologies used while developing a project. 
References, related articles and examples of previous theses have been searched and 
analyze to understand and recognize the existing interactive multimedia available in 
the market. Investigation and analysis of all these infonnation are very important to 
ensure to the existing system. It will also avoid repeating and carrying the 
weaknesses of the existing application to the proposed system. 
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2.2 Definition 
2.2.1 Multimedia 
Multimedia defined as a combination of text, graphic art, sound, animation, and 
video. In other words, multimedia means "and individual or a small group using a 
computer to interact with infonnation that is represent in several media, by 
repeatedly selecting what to see and hear next". [I] Multimedia is more than 
concurrent presentation medium (for example, on CD-ROM or a web site). 
Nearly all PCs are capable of displaying video, though the resolution available 
depends on the power of the computer's video adapter and CPU. Because of the 
storage demands of multimedia application, the most affective media are CD-ROM. 
2.2.2 Interactive Multimedia 
Interactive multimedia is defined as a combination of text, graphic art, sound, 
animation, and video delivered by computer or other electronic means. Users can 
control the output from the system. [11] 
Generally, interactive can be refer as anything that accepts input from a human. 
While in the other hand, interactive computer systems are programs that allow users 
to enter data or commands. [11] 
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2.2.3 30 
3D stands for Three-Dimensional. In computer, 3D (three dimension or three 
dimensional) describes an image provides the perception of depth. When 3D images 
are made interactive so that users feel involve with the scene, the experience is called 
virtual reality. 3D always refers as 3D grapfric or 3D animation. [ 1 7] 
2.2.4 30 Graphic 
3D graphic is a displayed representation of a scene or an object that appears to have 
three axes ofreferences: height, width, and depth (x, y, and z in Cartesian Space). 
Also known as 3D computer graphic or 3D CG. [17] 
2.2.5 Courseware or Learning Package 
Software designed to be used in an educational. [9] 
2.2.6 Multimedia Courseware 
A multimedia approach gave the framework for the planning of teaching and 
learning opportunities through which student self-activity are developed. Instructions 
are given in the study guide and refer the students to different sources, i.e. 
handbooks, the reality, video program. slide shows, articles, group sessions etc to be 
able to achieve the set aims and objectives. In short; a multimedia courseware can be 
9 
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defined as a self-contained to help the student to accomplish certain well defined 
objectives. [6] 
2.3 Multimedia Elements 
i. Text 
Text is perhaps the most fundamental element of any multimedia project. Students 
can use applications such as Apple works and Hyper Studio compose and edit their 
own text. Text-based information can also be gathered fi·om resource COs and the 
Internet. Applications such as Photoshop LE can be used to add visual effects to text 
to create a more appealing presentation. 
ii. Graphics 
Graph1cs can be incorporated into a multimedia project in the form of photographs or 
designs. Graphic images can be imported from a variety of resources such as the 
Internet, a digital camera, a scanner, or resource COs such as Art Mania 12,000. 
Original graphic designs can be created with applications such as Hyper Studio, 
Movie Works, and Photoshop LE. 
iii. Sound 
Sound can be added to a multimedia presentation from a variety of sources. Original 
sounds can be recorded using a microphone and programs such as Hyper Studio, 
Movie Works, or Smart Sound. These applications, as well as Quick Time Pro, can 
also be used to import sounds from an audio CD or the Internet. Sound resource files 
10 
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that can be used in multimedia projects are also included on the Hyper Stud to, Movie 
Works and Smart Sound COs. 
iv. Video 
Moving images or video can be incorporated into a multimedia project as Quick 
Time movies. Quick Time Pro, Hyper Studio, and Movie Works can be used with a 
camcorder or VCR to create and edit Quick Time movies. These programs can also 
import movies from the Internet and from resource COs such as The Archives of 
History. Movies that can depict a 360-degree panorama or a movable object can also 
be incorporated into a multimedia project. These virtual reality movies often referred 
to as Quick Time VR movies, can be created with Quick Time VR Authoring Studio 
for playback and be incorporated into programs such as Hyper Studio, Movie Works, 
and Quick Time Pro. 
v. Animation 
Graphic that contain movement are often referred to as animation. Animation files 
can be downloading from the Internet in the form of animated GIF files and viewed 
with Quick Time Pro, Hyper Studio and Movie Works. , Hyper Studio and Movie 
Works can also be used to create and edit both frame and path animation. 
11 
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2.4 Advantage of Multimedia 
Computer-based multimedia has the following advantages. [6] 
,. Cost-effectiveness 
Approximate half the cost of video. 
).- Motivation 
'Ready-made' multimedia software can provide an interesting 
learning environment for students. Effective use of the media can 
provide appropriate cues, reinforcement and guidance to students 
during their learning process. 
'i' Accessibility 
Computers are everywhere these days. 
,. Non-threatening learning environment 
Students do not want to be embarrassed during their learning process. 
Many multimedia provide a non-threatening learning environment for 
them to explore, and practice their skills at their own pace. Some of 
them even allow users to carry out experiments. 
12 
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2.5 Disadvantage of Multimedia 
,. Need high processor speed, memory, disc space and data throughput. 
,. Those elements like sound, images or arumation and video need 
higher bandwidth than text files because of the size. 
2.6 Multimedia in Education 
2.6.1 Ways of Learning 
Learning takes place at different levels and in different modes. At its most basic, 
multimedia can help user recognize words. tenns, and theirs contextual meaning. 
Multimedia appJication can be designed to support different learning methods and 
style. Simple vocabulary trainers for foreign languages or technical terms are the 
multimedia equivalent of multiple-choice test for the learning and testing of 
contextual meaning. They present, identifY, and reinforce information. 
At the level, visual perception begins to play a role. Shapes and colors, graphic 
element, and movement through space and/or time present information in many 
different ways. The user is empowered to choose a route through the material or ask 
questions about the content of still pictures or sequences of moving images. 
Multimedia computing stiJI offers many unexploited possibtlities for this kind of 
learning, especialJy in art history. [5] 
l3 
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Interactive leammg can also be achieved via role-playing and situational games or 
communication with other users. For example, multiple users govern a simulated 
medieval town or discuss a picture with a gallery visitor in another location via the 
Internet. 
Multimedia computing can also be used to pursue the didactic aim of furthering 
creativity: finding a suitable description of an art object, manipulating scanned 
pictures rearranging the pictures in a digital exhibition, or simple grouping colors and 
shapes, all exercise visual learning and perception. (3] 
Brainstorming is one method of gathering spontaneous ideas from a group of users 
about a topic or question. This method, which is often used during guided tours, can 
also be used in multimedia computing by means of an interactive exchange of ideas 
with other users or adding a comment to an existing on-line discussion list. 
The synectical method tries to make strange things familiar and tamiliar things 
strange. The synectical theory or system of problem-stating and problem solution is 
based on creative thinking that involves free use of metaphor and analogy in informal 
interchange. We11-known pictures or objects can thus be made to seem out of the 
ordinary or put into a totally different context in order to attract the audience's 
attention to specific stylistic or social sets of rules. Other examples of this method are 
programmed conflict situations, mistakes, or provocative questions. ( 4] 
14 
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Trial-and-error navigation exploration in multimedia application facilitates discovery 
and learning. Users can move freely within a program, make inquiries and 
comments, or give answers to questions without fear of failure. 
2.6.2 Multi-sensory Learning 
One important principle of didactics is the use of several different channels of 
sensory information at the same time. It is possible to retain about three times as 
much information with multi-sensory input as with just one channel. It is though that 
the retention rate after hearing is on average around 20%, after seeing around 30%, 
after hearing and seeing together 50%, and after hearing, seeing and touching around 
70%. The retention rate, of course, also depends on factors such as motivation. 
sensitivity, and presentation. [10] 
An important element in the use of multimedia computing, especially for a younger 
audience, is "action". New infonnation is acquired more quickly and easily if linked 
to something exciting or attractive. Even changing the character of familiar 
information has an attracting effect. Addressing users by name or encourabring and 
applauding them have a motivating effect, resulting in interplay of incentive and 
award. The same holds true for multimedia applications that directly respond to users 
entering information. 
The display of results or grading in competitions may give incentive to users by 
awakening ambition. Some programs give a scoreboard of the last or the best 
competitors. In others a voice says ·'well done" and gives a personal comment. Other 
15 
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applications are meant to make people curious, offering an amusing response when 
the mouse is clicked or an on screen featme touched. People are likely to look further 
for hidden response in this type of program. 
2.6.3 Users' Choices 
Multimedia computing has a decisive didactical advantage in comparison with films 
or slide shows. Users influence the working of a program and may even 
communicate with other users. They can choose from a menu or shortcut, repeat or 
prolong ongoing processes. They may even be able to piece together information and 
present it to other users. Intelligent interactive programs take note of the users' 
responses. adjust to their success in learning or to their mistakes, and prepare the 
subsequent learning units accordingly. 
Interactive can be enhanced by the use of simulation and virtual reality (VR). For 
example, simulating the effects of chemicals on art objects as a results of 
conservation or environmental influences. VR enables movement within three-
dimensional, virtual reconstructions of historical buildings or towns, communicating 
the conditions of life in earlier times. [5] 
2.6.4 Audience and Goals 
The target audience for the multimedia application needs to be defined at the outset 
of the project. A profile of the audience should be developing, considering such 
factors as age, education, interests, and computer literacy. The individual steps for 
16 
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learning, the volume of information, and its complexity must be adapted to each user 
or group of users. If user group consists of people who are intimidated by using 
computers, a program without too much interactivity may be best. An essential 
aspect of didactics is to adjust to the learning rhythm of users and to offer them a 
slower or quicker-paced path through the material. 
The aim of the application should be clearly defined. Is it meant to be a training 
program, a game, appoint-of-information kiosk, a medium of communication, a slide 
show, an interactive film, a virtual reality application? In what way is the audience 
supposed to benefit? What is the topic supposed to be about? What are its limits? 
Where will the installation be placed? Is it the principal carrier of information or part 
of an exhibition or topic? Is it displaying something that could otherwise not be 
displayed? Does the multimedia installation fit in with the rest of the exhibition? 
The right hardware, software, and other additional equipment have to be chosen 
during the planning phase. An estimate is needed of how many multimedia 
workstations have to be installed and how many users should be able to work at any 
unit at the same time. Does the choice of equipment meet the intended aims? Usually 
equipment and input devices such as touch screens, mice, or keyboards are 
appropriate for specific installations. It may even become clear that some didactic 
aims can be achieved much more econorrrically with traditional media such as video 
or slide shows. Multimedia computing should not simply be used because it is 
modem or available, but because it responds to a specific teaching goal. 
17 
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Developing effective multimedia teaching application requires active and intelligent 
collaboration between museum educators and multimedia specialists. Only the 
continuous exchange of ideas and experiences can ensure progress in this 
interdisciplinary field. 
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2. 7 Packaging 
There are many decisions to be made about the packaging of a multimedia product. 
CO-ROMs require labels, package-inserts, boxes, and registration cards. These must 
include information required for the user to understand the context and content of the 
product, who was responsible for its production, what hardware it requires, how to 
install and use it, how to get help, warranty, and registration. Wording should capture 
the audience' s attention and visually appealing. 
The type of packaging required is also important. Often CO-ROMs are packaged in a 
box of the same size as most software boxes. This allows stores to stock it more 
easily and makes the product appear more substantial and professional. It also aJlows 
space to include further documentation if required. Packaging must also meet other 
functional needs. If a product is to be distributed by mail, packaging design must 
take this fact into consideration. 
There is, however, debate about adding extra packaging as it increases the cost of 
production, distribution, and storage. It also adds time to the schedule. The other 
opposing argument is environmental. Is this type of packaging necessary when 
public opinion is moving toward cutting down on packaging? 
Packaging must be visually appealing while communicating information about the 
product, its developers, copyright, and technical requirements. This can be a Jot of 
information in a small space, especially if it must be in more than one language. 
Careful professional design is required. 
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All materials relating to the product. disk, label, insert, packaging, and prornotionaJ 
material should have a similar visuaJ appearance and provide the product with an 
identity. The materials must be written with the target audience, or a segment of the 
target audience in mind. This includes wording, visual appearance, and focus. For 
example, one might expect the product to be of interest to other museums as well as 
the educational community. 
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2.8 Teaching Children Mathematics 
2.8.1 Current System Problem 
According to Judith C. Reiff. children's ways of learning are as different as the 
colors of rainbow. All people have different personalities, preferences and tastes. 
Teachers and parents need to be aware of and value these differences. [7] 
When teaching any subject, it is advantage to know the students interest and 
weakness. The more we know or understanding about them, the more expertly and 
securely it will drive their mathematical hooks. The association and conclusions that 
we help the students to draw will be genuine, vivid and meaningful. Helping the 
students in learning it fine enough to teach it, keep it in mind their forever, and to use 
it meaningfully, quickly, without difficulty, correctly, and beneficially was one of the 
teacher's goal aim. 
Children develop the fOtmdation for number manipulations starting with the natural 
and pleasurable inclination to count. There are some children that will discover the 
mysteries of mathematics without frustration or difficulty. Children learn pre~math 
skills through normal explorations, interaction with others, ordinary daily 
experiences, and plays. 
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Ideally, each math concept should be introduced at the intuitive level, progress to the 
concrete, then to the pictorial or representational, then to the abstract, then to 
applications, and finally culminate at the communication level. [ 15] 
A good understanding of how each part works is needed in order to understand and 
master the language of mathematics. 
As with reading-readiness skills, the teacher must access in each student the 
existence and extent of math-readiness skills. Even prerequisite skills have a 
profound impact on the ability to learn mathematics. These are non-mathematical in 
nature, but are extremely important pre-skills that must be fully mastered before even 
the most basic math concepts can be successfully learned. [ 14] 
ln the end. teachers teach as they were taught. Their teaching style reflects their own 
learning style. Teachers need to realize that if students are experiencing difficulty, 
they should ask themselves the following questions; Is my teaching style excluding 
students with certain learning style? Are the methods and materials I am using 
appropriate for and compatible with the student's cognitive level and learning style? 
Have the students mastered requisite skills and concepts? (14] 
Second, the teacher must understand that each student processes mathematic 
differently. Each person bas a unique learning style or "mathematics teaming 
personality". These different styles affect a student's processing, application, and 
understanding of material. Within every classroom, student styles are spread across a 
continuum ranging from purely quantitative to purely qualitative. 
22 
Un
ive
rsi
ty 
of 
Ma
l y
a
To effectively teach the entire class, the elements of both learning styles must be 
integrated and accommodated. To teach with one style, exclusively, is to leave out a 
great many students. If mathematics concepts are not matched to students' cognitive 
and skill levels-failure will inevitably result. The child will be forced into a 
position of needing remedial services to overcome their academic deficiency in 
mathematics. 
By the age of 12, the academically neglected chi1d has developed anx.jety, insecurity, 
incompetence, and a strong dislike for mathematics because his experiences with it 
have been hit or miss. At this point, his symptoms become causative factors in the 
cycle of failure, math avoidance, and limited future educational and occupational 
opportunities. [ 14] 
2.8.2 Learning and teaching mathematics with technology. 
Historically, some technologies have had a tremendous impact on learning and 
teaching. Just think about printing technology. Before books became accessible to 
vast segments of the population, learning mathematics was limited to very few 
people. ln the same way, electronic Technology can potentially alter the way that 
children learn mathematics and the way that teachers and schools conceptualize its 
teaching, as well as make more mathematics accessib1e to a broader population. 
Technology can be used in the elementary grades to enhance a concrete, 
experimental approach to mathematical topics, enabling students to have greater 
success with a more symbolic, abstract approach later in school. [5] 
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One might expect that the benefits of electronic technology would be 
overwhelmingly positive. After all, using manipulative has been shown to increase 
student achievement. Electronic technologies enhance physical manipulative and 
increase the accessibility to these kinds of models of mathematical concepts. (3] 
Studies on early forms of computer-based manipulative suggest that students who 
use them attain higher levels of achievement than those using associated physical 
manipulative or no manipulative. Using computer-simulated tools and manipulative 
has also been shown to increase achievement when combined with physical 
manipulative and tools. [4] 
2.8.3 A classroom perspective on the principle of moderate challenge in 
mathematics. 
The association of challenge with learning. especially mathematics learning. often 
has had negative connotations for teachers and students; for many of them, it has 
been seen as a threat to competence. Ironically, moderate challenge is one of the best 
routes to the competence that those fearful of challenge desire. The question is not if 
challenge can be an effective motivator, but how it can. In addition, we propose that 
in classroom contexts. moderate challenge needs to be defined as a balance between 
demonstrating successful understanding (more than 50% accuracy) and providing the 
emotional support for the hard work of publicly building understanding with others. 
Moderate challenge can be highly motivational in classroom settings and under the 
conditions in which motivation occurs. However, a moderate challenge depends not 
only on a student's chances of success (i.e., current competencies compared with 
24 
Un
iv
rsi
y o
f M
ala
ya
potential competence) but also on the social context in which that success would be 
achieved. [13] 
The social contexts of classrooms represent delicate and skillfully maintained 
balances. Major components of such classroom cultures that would support optimal 
challenges might include mathematical discussions and conceptually challenging 
tasks. socio mathematical norms for high press, and a focus on meaningful and 
challenging learning, risk taking, and student accountability. However, moderate 
challenge includes more than the balance of what is tmderstood and can be leamed. 
Equally important, moderate challenge mcludes the support that the student can 
expect from the teacher. Central to striking the balance between learning 
mathematics and developing a positive disposition for continuing to learn 
mathematics are the messages sent through a teacher's instructional interactions. 
To further advance of how mathematics learning and dispositions are supported by 
teachers in a variety of instructional settings, educators and administrators need to 
begin to understand better who these challenging teachers are and how they 
developed the skills and dispositions to create contexts for the challenges of learning 
mathematics. Furthermore, we should begin to construct theories of motivation that 
acknowledge the social context and incorporate it as a component of students' 
motivation to learn. [8] 
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2.8.4 Recommended Way in Teaching and Learning Mathematics 
Below is Sharma's Recommended Teaching Sequence for Mathematics 
Concepts:[14] 
l. Inductive Approach for Qualitative Learners 
• Explain the linguistic aspects of the concept. 
• Introducing the common theory, fact, or law tl1at other truths 
hinge upon. 
• Let the students to use investigations with existing materials to 
detennine proofs of these truths. 
• Provide to the students with several specific examples of these 
truths via the real resources or concrete materials. 
• Have the students speak out their discoveries about how the 
theory works. 
• Finally, show how these individual experiences can be 
included into a broad principal or rule that pertains similarly to 
every example. 
2. Deductive Approach for Quantitative Learners 
• Use the usual deductive approach. 
• Re-emphasize the general law, rule, theory, or truth that other 
mathematical truths hinge upon. 
• Then show several specific examples obey the general rule. 
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• Have students state the rule and offer particular examples that 
comply with it. 
• Have students give explanation a bout the linguistic elements 
of the theory. 
There are six levels of Learning Mastery as recommended by Sharma and it was 
stated below: 
1. Intuitive Connections: Students relates or connects the new perception 
with presented or existing experiences and knowledge. 
2. Concrete Modeling: Students looks for concrete material in creating a 
model or shows a manifestation of the theory. 
3. Representational or pictorial: Students sketch to i1Justrate the concept 
and he connects the concrete (or vividly imagined) example to the 
symbolic representation or picture. 
4. Symbolic or Abstract: By using number symbols, operational signs, 
formulas, and equations, student transfers the concept into 
mathematical notation. 
5. Application: Students applies and relates the concept effective to 
actual world situations, story problems, and assignments. 
6. Communication: Student is able to communicate it during a test and 
each the concept successfully to others. [8] 
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2.9 Computer Technology in Teaching and Learning 
Mathematics 
2.9.1 Introduction 
The growth of the technology had become one of the important roles in the 
educational process. Technology had been emerged with school curriculum 
as one of the method used to plant and manure interest towards the growing 
teclmolo&ry. 
School culture need to be improved using the latest technology because of the 
government's plan to develop Smart School and the implementation of 
Multimedia Super Corridor (MSC). The development of Smart School will 
help in making the education system more flexible. This will decrease the gap 
between those who are rich and were able to use the latest technology and 
those who are poor and unable to do so. 
2.9.2 CD-ROM Based Learning 
2.9.2.1 What is CD-ROM based learning 
CD-ROM based learning refers to the use of CD-ROM technologies in 
delivering a broad array of solutions that enhance performance and 
knowledge. With CD-ROM which is rich with multimedia content and 
capability, CD-ROM based learning can simulate a huge number of 
percentages of classroom training with other added advantages. 
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2.9.2.2 Advantages of CD-ROM based learning 
1. Effectiveness and Retention 
It is nonnaJ phenomenon that students lost or forgotten what they 
have learnt within a period of time. It is human nature to learn by 
repetition to gain back their memory on what they have learned 
before. As a result, CD-ROM based learning had played an 
important role to aUow user to refresh or repeat as many times as 
they had master the material before they proceed to the next topics 
or modules. 
2. Anytime and Anywhere 
With the CD-ROM, it allows students to learn virtually anytime, 
anywhere and whenever they want to. The CD-ROM is portable 
anywhere the user go and it makes learning process more flexible. 
3. ~ and consistency 
With CD-ROM based learning, there is no limit to its scalability and 
it can be used to train as many people as possible at the shortest 
possible time-frame at a very attractive cost and consistent training 
results and in a flexible way. 
4. Pacing-Learn at own pace 
Another valuable reason for using CD-ROM based learning is that 
the control it allows students in the learning process. In an 
tnstructor-led course it's hard to address all of the different levels of 
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knowledge students bring to the course. CD-ROM based learning 
courses allow each and every student to proceed at his/her own 
pace, skipping material they already know and when necessary, 
rewinding the material as well as reviewing new concepts. 
5. Fits user's schedule 
Other than all the advantages that I state above, there are another 
benefits that user can gain through CD-ROM based learning. It was 
the flexibility for the user to use the CD-ROM at home or in school 
whenever and wherever time permits. 
2.9.2.3 Limitatton of CD-ROM based learning 
Although there are lots of advantages of using a CD-ROM based learning but 
there are some limitations in using it. One of the limitations is that to run CD-
ROM based learning. User will need a multimedia PC and other than that it 
cannot be installed on the network easily due to the requirement of high 
bandwidth on most of the CD-ROM based learning content. For CD-ROM 
Administration it will need to have many CD-ROM for various topics. 
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2.9.2.4 Consideration on Implementation a CD-ROM Based Learning 
Solution 
Having understood the benefits and limitations of CD-ROM based learning, 
the consideration below is needed when implementing a CD-ROM based 
learning solution: 
I. Interesting and Compelling Content 
The content of the CD-ROM should be interesting and attractive and 
also compelling for users to continuously using it and wilt gain 
benefits from it. 
2. Contents and Application 
A lot of i.nfonnation can be put inside the CD-ROMs for various 
learning needs and for various type of user' s level. 
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2.10 Existing System Review 
Case Study 1 
www .aaamatb.com 
These learning package illustrate and provide interactive arithmetic exercises 
and problems. It contain a series of basic math lessons which are a resource 
that can be used by math students in format elementary education math 
classes, home schooling or elsewhere. 
From this learning package, we can find all the lesson contain an explanation 
of the concept, unlimited practice problems, immediate feedback to prevent 
practicing incorrect methods and challenge games.Their target users are age 
from 6 and above. 
In my opinion, the interface was not very attractive and too complex with 
words and no pictures. Besides that, there are also so many subtopics causing 
users confuse to choose the topics. 
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Figure 2.1: Example existing courseware - AAA Math 
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Case Study 2 
www .funbrain.com 
This is an online educational game that is suitable for kids, teachers, and 
parents. Their target users are age from 6 and above. The products that they 
offer are games for variety of choices such as numbers, culture, worlds, and 
other topics. 
In my opinion, the interface was very attractive and the instructions are 
provided for each game. Users have the freedom to choose the level of 
mathematics game and can also choose the tool of player other than select the 
algebra style. Besides, they also offer the tips and resources to help parents in 
parenting. 
However, r feel that the games are not interesting. Children may find it was a 
boring game after they play for several times. 
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Figure 2.2: Example existing courseware - Funbrain 
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Case Study 3 
www .funschool.com 
Funschool was one of the web based system. There are several levels of 
games from preschool children and above. For example the game "Can you 
Place Me"? User need to place the objects at the correct location in the map. 
From this game, it can encourage preschool children make a logic decision. 
Tn my opinion, I feel that it was very attractive and easy to navigate. But one 
of the disadvantages that 1 find was it need some time to load and many 
advertisements appear . 
... <41 _ , __ _ 
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Figure 2.3: Example existing courseware - Funschool 
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Case Study 4 
www.stopryplace.org 
Storyplace was a web based system consists of four main modules. The 
modules are "one-line story", "on-line activity", "take home activity", and 
"reading list". Each button that is clicked wiJJ respond either in animation or 
sound appearance. 
It is one of the interactive multimedia courseware that I like most because the 
designed of the interface was very beautiful and interesting and the 
combination of colors was suitable. But, there are not many stories in this 
courseware. For example "on-line story" just has one story and users can not 
to hear back the story for each page. To hear back, users need to hear from 
the start. The " take home activity" also bas one activity that is puppy puppet. 
Figure 2.4: Example existing courseware - Storyplace 
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Case Study S 
www .liveandleam.com/cgamelcolors 
Thls courseware focuses only to learn about color. It has exercises of 
knowing too many colors. But, when the users answer the question, another 
page will appear for the action of the user choice. lf user gives the correct 
answer, a thumb' s up icon with the message "yes! Good Thinking! You are 
right! will appear. But, if user gives the wrong answer, a sad face icon with 
the message "Sorry, try again" will appear. User can click the "Go Back" 
button to continue the game. 
The weakness that I find from this courseware was not much interactive 
multimedia and the interface not very attractive. Users may bore after play for 
several times. 
LA" And u .. n Toy Cul.lllog 
_,.,,--=..._ ............... ~ • .__,.. ........... ti:::ISall.ai ........ ... 
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............. ---·---· 
Figure 2.5: Example existing courseware - Live and Learn 
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2.11 Summary on Existing System Research 
There are many of courseware either web-based or CD-ROM based on similar topic 
to my project '·Interactive 30 Multimedia Courseware in Mathematics for Primary 
School Children,. But I choose this five for my literature review. I can summarize on 
these systems as every system have their strengths and weaknesses. So, from this 
strengths and weaknesses I will build the courseware that meets the users' needs. 
However, there is one common purpose between my project and the existing project 
that is to provide an interactive multimedia courseware using 30 technology. 
Developing courseware using 3D environment can make children more 
understanding what they learn and intriguing them to study. 
I found that, how you actually capture the interest of the users is what important to 
the system and its purpose of existing. The systems have to look interesting or 
intriguing, it is like once user used the system, and they will feel challenged by the 
system. 
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2.12 Development Tools 
2.12.1 Authoring Tools 
2.12. 1.1 3 0 Studio Max 
30 studio Max is an award winning computer animation designing 
software wruch many computer animation designers used. This software 
offers character animation capabilities. Users can view and navigate their 
designed modeled in 3D space. Users can view the object from top, down, 
left, front and perspective. Users can do animation on the objects using 
the available function such as move and morph. 
The interface in 3D Studio Max is very complicated and compacted. But 
with the help of the user manual, user can easily learn some modeling 
concepts and animation. 
30 Studio Max can export the objects in VRML format for creating the 
virtual world. 3D Studio Max is by far the best software in creating high 
quality objects in 3D. 
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2.12.1 .2 Maya 4.0 
vtaya 4 is the sixth major release of the world's most acclaimed 
professional 3D software from Alias Wavefront. Maya' s animation, 
modeling, rendering, and visual effect tools, deliver the competitive edge 
that enable you to produce world-beating CGI on Windows, IRIX, Linux 
and OSX platfonns. 
Animation 
Though already an existing area of leadership, Maya 4 continues to 
push the state-of-the art in character and general animation. 
Games Tools 
A major focus of Maya 4 is a continuation of the improvement of 
features for those who create games and other interactive media. A 
primary area of this focus is on polygon texture mapping and editing 
where most users spend the majority of their time. 
Artisan and Integrated 30 Paint 
Maya 4 introduces complete new paint architecture, and brings true 
integrated 3D Painting directly to the Maya user. 
Paint Effects 
This still unsurpassed technology is further streamlined and enhanced 
and includes 35 new preset brushes. 
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API and MEL 
MEL and the Maya API are the keys for integrating Maya into CG 
production pipeline, and push the state-<>f-the-art in extensibility. 
Rendering 
Maya 4 heralds an aggressive assault on quality and ease-of-use in 
rendering. The focus of the release has been on addressing foundation 
issues requested by customers, and all Maya users will notice 
substantial improvements across the board. 
Modeling 
Enhancements for polygon and subdivision surface editing. 
2.12.1.3 Macromedia Director MX 
Macromedia Director MX is one of the tools in the market that provides a 
high-performance solution for video where it enable user to use long 
video files in their native format. Other than that it also can be use to 
generate extensible multimedia content that utilizes streaming video, 
including advanced 3D games and teaming application, deployable across 
various mediums. 
42 
Un
ive
rsi
ty
of 
M
lay
a
2.12.1.4 Macromedia Flash MX 
Macromedia Flash MX is an authoring tool can be used produce 
streaming vector animation, lightweight video, and Rich fntemet 
Applications, both for online and offline applications. It has a core set of 
prebuilt, customizable components that enable user to develop interface 
for web fonns and applications easier and faster. 
2.12.1.5 Macromedia Autboware 6.0 
Macromedia Authoware 6.0 provides a powerfuJ environment for creating 
and presenting interactive information. Autboware basic features let user 
develop presentations quickly and easily, while advanced features offer 
greater authoring control. 
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Table 2.1: Comparison between Macromedia Director and Macromedia Flash 
Macromedia Macromedia Flash 
Activity/Content 
Director MX MX 
Deploying to fixed media (i.e.; 
CD,DVD, Kiosk) ~ 
Website user interface 
~ I ., 
Interactive rea1-time 3D ./ 
Video: Long form . ./ 
Video: Short (less than two minutes 
form) ., 
----
r nternet- based rich media 
applications ./ 
Accessible rich media ., 
I 
Large application suitedfor CD or . I 
DVD distnbution (hundred of 
., 
megabytes) 
Customized applications ., 
Multiple media format needed ., I 
High performance ., 
I 
- -
Launching external applications ., -} 
t- - I 
Assess to file system ., l 
~ore input devices 1 ., l 
Precision sound control ., 
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Activity/Content Macromedia Macromedia Flash I 
Director MX MX 
i ~ontent with many objects on the --·-., 
stage, including high-performance I 
games I 
Online advertising ., J 
l 
Content for devices ., l 
! 
2.12.2 Graphic Tools 
2. 12.2.1 Adobe Photoshop 
Adobe Photoshop is a state-of-the-art tool with is comprehensive set of 
retouching, printing, drawing, and web tools. Photoshop complete any 
image-editing task efficiently. With features like the history palette and 
editable layer effects, that allow user to experiment freely without 
sacrificing efficiency. 
Photoshop is a technical tool, for advance user, it can almost create any 
texture, any 20 image and can finely retouch on a photo. As Photoshop 
become more robust and rich features in every latest released, which 
makes it the best image editing software in the market. 
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2.12.2.2 Adobe Illustrator 10 
Adobe Illustrator I 0 is software that can be used to produce artwork 
which can be published on web pages. PDAs, wireless devices, and in 
print. It also provide features like live distortion, object-based slicing, and 
dynamic data-driven graphics that deliver exciting new imabrinative 
options, improve productivity, and simplify the production of graphics for 
the web and also other media. 
2.12.2 .3 Macro media Freehand 1 0 
Macromedia Freehand 10 offers significant web functionality and can be 
apply for creating extraordinary illustrations, layout graphics-rich print 
documents in a unique multi-page workplace, design web site 
storyboards, and include animation and interactivity to bring the designs 
to life online. It also has sophisticated vector-based illustration tools like 
Contour Gradients and Symbol-based brush strokes for producing 
complicated designs easily. 
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2.12.3 Sound Engineering Tools 
2.12.3.1 Sonic Foundry Sound Forge 
Sonic Foundry Sound Forge is a superb sound editing application, which 
manipulates various digital sound files. As a window's only product the 
techniques used to apply to aU sound editing applications. The digital data 
is visualize as a sound wave image and allow user to apply special effects 
and editing processes to selected sections of sound data. Sound Forge also 
preview of process adjusted before apply the actual changes to the sound 
file. With various prebuild special effect which makes it easy to use for 
beginner. 
2.12.4 Programming Language 
2.12.4.1 Lingo Scripts 
Lingo was the scripting language by Director. By using it, it can assist the 
user to include interactivity to a movie and to control a movie in response 
to a particular conditions and events. Director uses four types of scripts 
which are Behaviors, Movie Script, Parent Script, and Script attached to 
Cast Members. Behaviors, Movie, Script, and Parents Script all appear as 
Cast Members in the Cast Window. 
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Lingo Script Features: 
( i ) Behavior 
A Behavior 1s prewritten Lingo script that can be use to provide 
interactivity and include intersting effects to the movie. Most behaviors 
respond to simple events such as a click on a sprite or the entry of the 
playback bead into a frame. When the event arise, the Behavior performs 
an action, such as skip to a different frame or playing a sound. Although 
Director comes packaged with customizable, reusable behaviors for many 
basic functions but it also provide to the user the facility to create their 
own bahaviors through writing Lingo script. Other than that, the Bal1avior 
can also be modified. 
( ii ) Movie Scripts 
Movie Scripts react to events such as key presses and mouse clicks, and 
can control what happens when a movie begins, or pauses. Handlers in a 
Movie Script can be called from other scripts in the movie as the movie 
plays. Movie Scripts are available to the whole movie, regardless of 
which frame the movie is in or which sprites the user is interacting with. 
( iii ) Parent Scripts 
Parent Scripts provide the advantages of object-oriented programming 
within Director. The advantages comprise the capability to write less code 
and use easjer logic to carry out tasks in Lingo. It can also generate script 
objects that behave and react similarly but function independently of each 
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other. Lingo can create unlimited copies (or instances) of a parent script 
and it is called a child object. 
( iv) Scripts Attached to Cast Members 
Scripts attached to Cast Members are attached directly to a Cast Member, 
independent of the score. Whenever the Cast Member is assigned to a 
sprite, the Cast Member's script is available. Unlike Behaviors, Movie 
scripts, and Parent scripts, Cast member scripts do not appear in the Cast 
window. However, if show Cast Member Scripts icons is selected in the 
Cast Window preferences dialog box, Cast Members that have a script 
attached display a small script icon in the lower left corner of their 
thumbnails in the Cast Window. 
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2.12.4.2 Action Scripts 
Action Scripts is Fasb's Language that can be use to control objects in 
Flash movie to create navigation and interactive elements and to extend 
Flash to create highly interactive movie and web applications. Flash 5 
Action Scripts has many new features and syntax conventions that make it 
similar to the core Java script programming language. 
Action Scripts Features: 
( i ) Text Editing 
User can enter scripts directly into tl1e Action Panel in Expert Mode and 
choose elements from a pop-up menu or a Toolbox list. 
( ii ) Dot Syntax 
User can use Dot Syntax to get and set the properties and methods of an 
object, including movie clip instances and variables. 
( ii ) Data Types 
Flash 5 Action Script supports the following data types: string, number, 
boolean, object, and movie clip. Multiple data types allow user to use 
different types of information in Action script. 
( iv ) Local Variables 
User can declare local variables that expire at the end of the action list or 
function catl. This allows users to manage memory and reuse variable 
names. 
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( v ) User-defined functions 
user can define functions with parameters that return values. This allows 
user reusing blocks of code in the their scripts. 
( vi ) Predefined Object 
user can use predefined objects to access and manipulate certain types of 
information. The following are a few of the predefined objects: 
,_ The Math object features a full copliment ofbuilt-in-mathematical 
constants and funtions, such as E (Euler's Constant), Cos 
(Cosme), and atan (Artangent). 
' The Data object allows user to get infonnation about the data and 
time on whatever system is running the flash player. 
, The Sound object allows user to add sounds to a movie and 
Control Sounds in a movie as it plays. For example, user can 
adjust volume (Set volume), or balance (set pan). 
).> The Mouse object allows user to hide the standared cursor so that, 
they can use a custom. The Movie Clip Objects allow user to 
control movie clips without using a wrapper action such as Tell 
Target. User can call a method such as play, loadMovie, or 
duplicateMovie Clip from an instance name by using dot syntax 
(for example, muMovieClip.play()) cursor. 
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(vii) Clip Actions 
onCiipEvent action can use to assign actions directly to movie clip 
instances on the stage. The onClipEvent action has events such as load, 
enterFrame, mouseMove and data that allow user to create new kinds of 
advanced interactivity. 
(viii ) New Actions 
New Actions such as do .. while and for can use to create complex loops. 
Other new actions are implemented as methods of the Movieclip object; 
for example, getBounds, attachMovie, hitTest, swapepths and 
globaiT oLocal. 
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CHAPTER3:METHODOLOGY 
3.1 System Development Life Cycle (SDLC) 
The System Development Life Cycle (SDLC), which is also identified as Application 
Development or lnfonnation System Development, is the process for developing 
infonnation system. The processes that involve are investigation, analysis, design, 
implementation, and maintenance. 
The SDLC methodology is applicable, in part or whole, once any system is being 
developed, modified, or deleted This methodology is used to apply to computerized 
systems, and automated or non-automated processes. 
Below are the steps that are contained or involved in the SDLC. 
Software Concept 
Requirement Analysis 
Architectural Design 
Coding and Debugging 
System Testing 
Figure 3.1: System Development Life Cycle steps 
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3.1.1 Software Concept 
The first step in this software concept process is to recognize a need for the new 
system or the system that will be developing soon. For software development 
company, this process may need the participation of end users who turn up with a 
suggestion for improving their work or sometimes may only involves those who are 
lnforn1ation System people but for my project, I only do some review on existing 
system (CD-ROM based) and findings from internet to view on existing online 
educational courseware and some other research that is related to my project. 
3.1.2 Requirement Analysis 
Requirement analysis is the method of investigating or analyzing the mformation 
needs of the end users, and any system currently being used, developing the 
functional requirements of the system that can meet up with the needs of the users. 
Also, the requirements should be recorded using documentation, executable 
prototype, electronic mail, storyboard for user interface or some other form of record. 
The requirement documentation should be referred through the whole system 
development process to make sure that the developing project well-sited with user 
needs and requirements in terms of data, system performance, security, and 
maintainability requirements for the system. All requirements are defined to a level 
of detail sufficient for systems design to proceed. 
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The activity in this phase includes: 
I . Collecting facts and information. 
2. Analyzing system requirement. 
3. Ranking the requirement 
4. Generating alternatives and selection. 
3. L.3 Architectural Design 
Once the requirements have been detennined, the essential specifications for the 
hardware, people, and data resources and the information products that will suits the 
functional requirements of the planned system can be detennined. The design will 
serve as an outline for the system and helps to discover the problems before these 
errors or problems are constructed into the final system. 
3.1.4 Coding and debugging 
Coding and debugging is the act of producing or developing the final system. This is 
the step for developing and preparing for the system to operate. Coding is the most 
important activities because it was the activity that will make the planning or system 
successfhl. 
3.1.5 System Testing 
To evaluate its actual functionality in relation to expected or intended functionality 
after the system had been developed, the system wiU be tested. 
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3.2 Benefits of a Good Methodology 
It is essentiaJ to choose a good methodology that suite the project that develops in 
order to identify the phases that have a clear beginning and end at which milestone 
can be established. A process is important because it imposes consistency and 
stmcture on a set of activities. This helps mcons1stencies, redundancies, and 
omissions in the process, as these problems are noted and corrected the process 
become more effective. 
A good methodology will provide the following benefits: 
; Provide a standard framework for the developers so that they are in the right 
track and develop the system consistently. 
).. Provides better understanding of the system requirements. 
).. Able to identify errors and omission during development. 
);.> Ensures produces high quaJity and timely results without imposing a large 
overhead on a project. 
; Facilitate and enhance the planned process toward greater effectiveness, 
efficiency and reliability. 
,.,. Facilitate project management. [21] 
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3.3 Characteristic of a Good Methodology 
Below are the characteristic of a good methodology: 
,. Easy to use for average analyst and programmers 
,. Covers all phases of system development. 
).- Well quality documentation is available. 
; Good vendor support in tenns oftraining and Consultancy. 
).- Relevant to the type of application being developed. 
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3.4 Waterfall Model with Prototyping 
To develop my system, 1 had chosen the model which is a combination of the 
waterfall model and the prototype model. Below are the fibrures showing the model: 
' 
' ' I I 1 I I 1 
I 1 • t I f 
t I 1 I I I 
I I I ~ I 
1_ ... __ .Y._ --~-- .J. --~ __ .. --- • ., 
I I 
: Prototyping 
I 
------------------------' 
----
---
---
---
--
-- -... --
---
---
---
---
Coding 
Unit and Integration Design 
' 
' ' '--------------~ ' ' I I 
I I 
.------------, ,' ,' 
System Testing , , 
Acceptance Testing 
Operation and Maintenance 
Figure 3.2: Waterfall Model 
In waterfall model, each development stage has to be completed before proceeding to 
the next For example, in the first stage all the requirements are elicited, analyzed and 
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documented before designing the system. Overall, the model in a well documented 
process. With the addition of the prototype model as the sub-process, contain aspects 
of the system can be reviewed and tested to check its functionality and whether it 
meets the specific requirement yet possibly changing needs of any application. This 
way, major problems can be avoided as errors can be detected at early stage. 
3.4.1 Steps on Waterfall Model with Prototyping 
3.4.1.1 Requirement Analysis 
In this phase, all the information that is relevant to the project is gathered 
using various techniques such as: 
,. Interview 
).> Searching online articles from the Internet 
)'- Research through books and journals 
User requirements are defined and specified. A requirement specification is 
the output of this stage. 
3.4.1.2 System Design 
The requirements are mapped into system design. Design issues are decided 
upon here. This involves input, output, database, user interface and design in 
other aspects. Data Flow diagram (DFD) will be used to chart the input, 
processes and output of the proposed system in a structured graphical fonn. 
Besides, structure charts method will also be used for the system design. A 
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design specification is the output of this stage. Design prototyping is 
incorporated to evaluate and assess alternative design strategies. 
3.4.1.3 Program Design 
There will be two level of design. The top level and detail level design will be 
used to design the mterface of each of the web page and the database, 
functional and non-functional modules for the system. The interface will be 
designed by using prototypes. Meanwhile Entity Relationship Diagram 
(ERD) wiiJ be used to design the relational database. 
3.4.1.4 Coding 
System design is transfonn into program codes. Prototyping is evolved into a 
full-scaled final system. Output of this stage is an operational system, which 
is ready to be tested. 
3.4.1.5 Testing 
Validation and verification are carried out. Validation ensures that the system 
has implemented aJI of the requirements, whereas verification ensures that 
each function works correctly. Testing involves umt testing, mregratwn 
testmg, system testmg and acceptance teMmg. Outcome from this stage is a 
validated and verified operational system. 
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3.4.1.6 Operational and Maintenance 
In this stage, system is put into practical use. Changes are made to the system 
whenever there is a need to correct errors, to perfect the system and to adopt 
changes in requirements or environments. 
Table 3.1: Proposed Methodology 
r- - ,- -Development Stage Description Use of Prototype 
Requirement Analysis -To investigate current - N/A 
. 
system 
- To discover user 
requirements 
System Design -To transform requirement -To experiment and help 
specification into design in deciding design 
specification alternatives 
. 
Coding -To transform design -To integrate and evolve 
specification into program into final system 
codes 
Testing -To validate and verify the - N/A 
final system 
Operational and - To put system into - N/A 
maintenance practical use 
- To make change if 
necessary 
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3.4.2 Advantages of waterfall model 
).- Avoid the pressure of writing code long before it is known what is to be built. 
, Reduce project time and cost 
, Helpmg developer lay out what they need to do. 
, Is easy to explrun for others people. 
, Easy to associate and identify each milestone with it's deliver. 
3.4.3 Advantages of Waterfall Model with Prototyping 
Ji> The model produced a fonnal division of the project into a nwnber of stages 
that must be completed before the commencement of the next. [18] 
' The model encourages user participation through prototyping to collect 
requirements. where prototypes were constructed, evaluated, and returned 
until the prototypes represents the users' requirement. 
Y By using waterfall model alone, a working version of the system will not be 
available until late in the project time span. But through the intended 
methodology, it allows users to see how the system will function at early 
stage. 
, Prototyping designs can help developers assess alternatives design strategies 
and decide which is the best approach for a particular project, which is not 
supported by the waterfall model alone. [20] 
, The feedback loops from the waterfall model enable developers to fallback to 
a previous stage if there is incompleteness, contradictions or ambiguities to 
the specifications. 
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,. Every detail about the requirements and functions can be known in advanced 
through the model before the software is developed, and these details remain 
stable throughout the development. 
3.4.4 Conclusion 
Due mainly to the time constraints and nature of the system, the waterfall model with 
prototyping was chosen for this project. It presents comprehensive steps on what 
happen during the development and it suggest to the developer the sequence of the 
event should deal with. To enable developer return to the previous phase, the 
enhancement version of waterfall model is used. 
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CHAPTER 4: SYSTEM ANALYSIS 
4.1 Introduction 
The phase of system analysis includes all the steps involve in information gathering 
and system's requirements identification. A requirement analysis is carried out to 
fulfill the system' s purpose. Requirements are divided into two categories which are 
functional and non-functional requirements. A set of requirements defines the system 
that is to be designed. In terms of software requirements analysis, it defines features, 
functional capabilities, performance design constraints of a system to fulfil I system' s 
objective. The features and capabilities are in terms of the behavtors and activities of 
a system. Therefore user studies need to be conducted to gather enough infonnation 
about system's requirements. The analysis of the results of user studies and the 
synthesis of a design are two closely related coupled activities. Hence both are 
describe collectively as analysis and design. [22] 
In order to get an overview of the system requirements, an extensive analysis is 
needed. System analysis is conducted with the following objectives in mind: 
}; To ascertain the functional and non-functional requirements of the system. 
, To determine the programming language, database and hardware needs of 
the system. 
, To determine the mixed of various kinds of tools that will be used to build 
the system. 
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4.2 Information Gathering 
The system analysis process starts off with the step of information gathering. The 
methods used to find facts and infonnation in the analysis process of my projects 
includes: 
).- Reading and reviewing background materials. 
:;... Conducting user studies. 
4.2.1 Reading and Reviewing Background Materials 
I have chosen several types of ways in gathering and seeking the essential 
information before 1 start develop my courseware such as: 
, Research through books, journals, and previous theses. 
:;> Research by searching from the Internet and online articles. 
).. Review on the existing educational courseware. 
, Discussion with supervisor. 
Through this method of information gathering, all the related background material 
are gone through and reviewed. Plenty of time spent in the docwnent room in my 
faculty to refer to the previous theses done by seniors. Besides, research had been 
conducted via the internet by reading online articles which are related to my projects. 
Internet is a good source for finding facts and up-to-date information. 
Further more, studies of the existing system have been conducted. By referencing 
and studying others' online demonstration of the educational courseware, I obtain 
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some good ideas to develop the proposed system. Analysis and studies of these 
existing systems on the internet have been done from various aspects such as layout, 
design, user interface, the interactions between system and user's scope and etc. aJI 
the infonnation is surely the raw data for the courseware that is to be developed. 
Another source of research is through my supervisor. Through discussion with my 
supervisor, I have plenty of ideas regarding how the application should be and how 
to develop this application. 
4.2.2 Conducting User Studies 
User study methods provides us with a real life data we need about people' s 
activities, enabling us to design system to support these user, especially design an 
effective interactive system. This is what we mean when we talk of taking a user-
centered approach. After the target group or the main users of the system bas been 
identified, studies have been conducted as a first step towards understanding of the 
potential for my project. 
TI1ere are a number of ways of gathering infonnation from the users. Such as: 
,. Through interviews. 
,. Questionnaire. 
In this project, I had an informal interview with parents and also children sharing of 
questions and answers in getting infonnation on how and what they need in studying 
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mathematics and using computer to study. I also ask them on how they think about 
30 multimedia courseware. 
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4.3 Requirement Definition 
Requirement of the system is the description of the features or functions that the 
system should provide as well as the constraints of the system. System requirements 
are generally classified into two; functional and non-functional requirements. (20] 
4.3.1 Functional Requirements 
The functional requirements for a system describe the functionality or services that 
the system is expected to provide. It also refers as features that the project should 
have. 
30 math learning is based on mathematic operation and it is divtded into five topics, 
where each topic has an explanation and interactive exercises. Users will be given 
optional to choose the topics. 
);;> Contents 
There are five topics in this courseware. Users can choose which topic they 
want to learn either addition, subtraction, division, multiplication or 
geometry. 
,. Exercises 
Users can also do some exercises after learn each topic. In the exercises page, 
users can choose the exercises by topic. 
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~ User Guide 
Guide the user such as introduction about the courseware and also instruction 
on how to use the courseware. 
, Exit button 
Let the user to quit from the courseware anytime. 
;... Back button 
User can back to the previous page easily. 
, On/Off sound 
User can choose to on/off the background music anytime. 
4.3.2 Non-functional Requirements 
A non-functional requirement is a description of the features, characteristic, and 
attributes of the system as weU as any constrains that may limit the boundaries of the 
proposed solution. Below are the non-functional requirements that are needed for my 
courseware:-
1. User Friendly 
I will be developing the courseware that will enable the user to browse the 
CD-ROM without any problem or frustration. It is very important to make 
sure that users are comfortable and do not encounter difficulties while 
using the courseware. The courseware will be based on the easy-to-use 
concept and there will be a talking wizard to gives the users guide and 
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assist them whenever needed. The graphical user interface will help user 
in pointing and click their way round easily. 
2. Attractive interface 
The interface that I will design will be a very graphical one and colorful 
because the target user was kids around 9 to 12 years old. Other than that, 
my reason is to attract and maintain children's interest and attention. The 
graphics used will be based of cartoon character and a reasonable amount 
o animation would be implemented in this courseware. 
3. Easy to navigate 
The navigation in this courseware will be as simple as possible so that it 
will suit the ability of the target user. The navigation button and icons will 
be based on graphicaJ and symbols so that it will be easy to understand. 
4. Interactive 
This feature will enables interactivity between users and the courseware. 
The most common from of the interactivity is clicking on the links to 
navigate around the courseware. Some pages may have input boxes into 
which the user can enter textuaJ information. As for the input boxes where 
the user enters the answers for the questions, immediate feedback will be 
given. 
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5. Learn ability 
lnis refers to the ease with which new and occasional users may 
accomplish certain tasks in using the courseware. Users will be able to 
understand faster and more effective the most basic comments and 
navigation option and use them to choose the modules that they prefer. 
They will be having no difficult in remembering how to use and navigate 
in the courseware after a period oftin1e of non-use. 
6. Use satisfaction 
The courseware is designed to be enjoyable to use and pleasing to users. 
User satisfaction will be within acceptable levels of users cost in terms of 
tiredness, discomfort and individual effort so that the satisfaction causes 
continued and enbance the usage of the courseware. 
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4.4 Software Requirements 
According to all the research that has been done, I have choose several software that 
suitable for developing a 3D math learning. I have decided using 3D Studio MAX 
5.0, Macromedia Director MX, Swish v 2.0, Adobe Photoshop, and sound forge to 
develop this courseware. 
4.4.1 30 Studio Max S.O 
3D Studio Max 5.0 is use to create professional quality 3D models, photo realistic 
stlll image and film quaUty animation on the computer. 3D Studio Max ts an objects 
oriented platfonn for artist creating visual effects, character animation and games. 
Version 5' s state of the art interactive graphics, approachable extensibility, next 
generation modeling tools and truly open architecture make 30 s max 5the premier 
3D content tool for next generation game development such as Microsoft Xbox and 
Sony Playstation 2 platfonns. 
I was choose 3D Studio Max 5.0 to designed modeled in 3D space because it is easy 
to learn how to use compare to Maya with the help of the user manual and also some 
tutorial. 
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4.4.2 Macromedia Director MX 
Macromedia Director MX is one of the tools in the market that provides a high-
perfonnance solution for video where it enable user to use long video fi les in their 
native format. Other than that it also can be use to generate extensible multimedia 
content that utilizes streaming video, including advanced 3D games and learning 
application, deployable across various mediums. 
It also can be use to generate a large application suite for CD or DVD distribution 
(hundreds of megabyte), customized applications, multiple media formats needed, 
launching external applications and also can content with many objects on the stage, 
including high performance games. 
Lingo was the scripting tan~:.ruage by director. By using it, it can assist the user to 
include interactivity to a movie and to control a movie in response to a particular 
conditions and events. Director uses four types of scnpts which are behaviors, movie 
script, parent script, and script attached to cast members. 
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4.4.3 Swish 2.0 
Swish 2 0 can be used to create animation to the objects. Swish 2.0 supports 
multiple-selection and grouping. You can select more than one object and convert the 
selection into a group. Complex effects, such as explode and vortex, can then be 
applied to the group. You can import vector artwork from popular drawing tools such 
as Illustrator, FreeHand and Corel Draw. Import drawings, dia~:,)](Uns and logos and 
bring them to life in Swish. Swish also can read WMF, EMF and SWF files, as well 
as GlF, JPG, BMP and PNG images. 1l1e Swish display is now 100% WYSIWYG; it 
displays all objects, including text, graphics and images, exactly as they appear in the 
Flash Player. You can also scroll, pan, and zoom to the display window. 
4.4.4 Adobe Photoshop 
Adobe Photoshop is a state-of-the-art tool with is comprehensive set of retouching, 
printing, drawing, and web tools. Pbotosbop complete any image-editing task 
efficiently. With features like the history palette and editable layer effects, which 
allow user to experiment freely without sacrificing efficiency. 
Photoshop is a technical tool, for advance user, it can almost create any texture, any 
20 image and can finely retouch on a photo. As Photoshop become more robust and 
rich features in every latest released, which makes it the best image editing software 
in the market. 
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4.4.5 Sonic Foundry Sound Forge 
Sonic Foundry Sound Forge is a superb sound editing application, which manipulates 
various digitaJ sound files. As a window's only product the techniques used to apply 
to all sound editing applications. The digital data is visualize as a sound wave image 
and allow user to apply special effects and editing processes to selected sections of 
sound data. Sound Forge also preview of process adjusted before apply the actual 
changes to the sound file. With various prebuild special effect which makes it easy to 
use for beginner. 
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4.5 Hardware Requirements 
Hardware requirements describe constraints on computers and peripheral equipment, 
their capacity and time available for use .. Hardware requirements need to be deciding 
to determine the feasibility of perfonnance requirements. Hardware requirements are 
divided into: 
).> Hardware requirements for developer 
~ Hardware requirements for user 
4.5.1 Hardware Requirements for Developer 
• Processor: Pentium IV 1.6 Gigabyte 
• Random Access Memory: 128 MB 
• Hard disk: 2GB 
• 32 MB Graphic card 
• Sound card 
• Speaker 
• CD-RW drives 
• Others standard computer peripheral 
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4.5.2 Hardware Requirements for User 
• Processor: Pentium II and higher 
• Random Access Memory: 32 MB and above 
• 16 MB Graphtc card 
• sound card 
• speaker 
• standard input and output 
• Others standard computer peripheral 
4.6 Delivery Medium 
The delivery medium defined by which you can get your application to the user. 
Here, the delivery medium that I have chosen is CD-ROM. This medium has become 
so universal that it seems unlikely that it may ever lose its supremacy as a carrier. 
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CHAPTER 5: SYSTEM DESIGN 
5.1 System Design 
A system design is a description of the structure of the software to be implemented, 
the data which is part of the system, the interface between system components and 
sometimes the algorithm used. Designers do not arrive at a finished design 
immediately but develop the design iteratively and detail as the design is developed, 
with constant backtracking to correct earlier designs. (25] 
The design process may involve developing severa1 models of the system at different 
level of abstraction. As a design is decomposed, errors and omissions in earlier 
stages are discovered. These feedbacks to allow earlier design models to be 
improved. 
For "3D Math Learning", Data Flow Diagram and structure charts will be used to 
model the courseware. The structure charts are chosen to show the outline of the "3D 
Math Learning" courseware. Data Flow Diagram will be use to provide the graphical 
illustration which shows the flow data and logic within the courseware. Data Flow 
Diagram comprise of four basic symbols as show behind. 
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Table 5.1: Data Flow Diagram (DFD) basic symbol 
Symbols Name 
-·------
D Entity 
Flow of data 
Process 
I I Data store 
Description 
External entities that can 
send data to ort receive 
data from the system. 
Interacts with the system 
but considered as outside 
of the boundaries of the 
system. 
lt is used to show the 
movement of data from an 
origin to a destination 
with the head of arrow 
pointing towards the 
destination. 
It represents the 
transformation or ' 
processing of information 
within a system. 
It shows the repository for 
data that allows addition 
or retrieval of data. 
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5.2 Architectural Design 
Large systems are always decomposed into sub-systems that provide some related set 
of services. The initial design process of identifying these sub-systems and 
establishing a framework for sub-system control and communication is called 
architectural design and output of this design process is a description of the software 
architecture. 
The architecture is not the operational software. Rather, it is a representation that 
enables a software engineer to: [24] 
,. Analyze the effectiveness of the design in meeting its stated requirements. 
,. Consider architectural alternatives at a stage when making design changes is 
still relatively easy. 
~ Reduce the risks associated with the construction of the software. 
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The system design of "3d Math Learning" module is based on all the infonnarion 
gathered from the research that stated in Chapter 2, the Literature Review. The 
contents of the system is designed based on the requirements of the end-users and the 
interface is designed according to end-users interest other that taking the requirement 
of the attractiveness as consideration. Besides, to design a better system, the 
advantages and disadvantages of the existing systems in the market are taken into 
consideration. 
Basically, these are the characteristic of''3D Math Learning": 
,. User fiiendly. 
,. Based on the Multimedia Interactive concept. 
,. 3D graphic. 
,. Instructions those are simple and easy to understand. 
~ Contents focused on 5 main topics included addition, subtraction, 
multiplication, division, and geometry. 
).. Well organized and easy to navigate. 
).. Will be developed in English. 
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5.4 Structured Module 
Contents 
Addition 
Subtraction 
Multiplication 
Division 
Geometry 
Figure 5. L: Structure Design for "30 Math Learning" module. 
Figure above is a concept map that illustrates the structure of the "3D Math 
Learning" module. 30 math will be divided into five topics, where each topic bas an 
explanation and interactive exercises. 
, Contents 
There are five topics in this courseware. Users can choose which topic they 
want to learn either addition, subtraction, division, multiplication or 
geometry. 
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, Exercises 
Users can also do some exercises after learn each topic. In the exercises page, 
users can choose the exercises by topic. 
~ UserGuide 
Guide the user such as introduction about the courseware and also instruction 
on how to use the courseware. 
, Exit button 
Let the user to quit from the courseware anytime. 
,. Back button 
User can back to the previous page easily. 
" On/Off sound 
User can choose to on/off the background music anytime. 
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S.S System Structural Design and DFD (Data Flow Diagram) 
Selection 0 Proce<\!1.00 
I User I J Developer I I ~I J~ "3D Math 
Processed selecllon Learning" 
Figure 5.2: Data Flow Diagram for "3D Math Learning" 
Figure 5.2 shows an overview of"3D Math Learning" which ts the high level of Data 
Flow Diagram (DFD) in "3D Math Learning". User can choose whether be or she 
want to view the content that are available on the screen, for example exercises 
module. 
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5.6 User Interface Design 
The system interface will give the first impression to the user about the system. It is 
the important part of the system. It will be easy for the user to navigate the whole 
system when the system interface is user-friendly and easy to understand. 
Good user interface design is critical to the success of the system. An interface that is 
difficult to use will, at best, result in a nigh level of user errors. At worst, users will 
simply reft1se to use the software system irrespective of its functionality. If 
information is presented in a confusing or misleading way, users may misunderstand 
the meaning of infonnation. They may initiate a sequence of actions that corrupt data 
or even cause catastrophic system failure. 
Although text-based interface ere still widely used, especially in legacy systems, 
computer users now expect application systems to have some form of graphical user 
interface. The advantages of graphical user interface (GUI) are: 
);. They are relatively easy to learn and use. User with no computing experience 
can learn to use the interface after a brief training session. 
).- The user as multiple screens (windows) for system interaction. Switching 
from one task to another is possible without losing sight of information 
generated during the first task. 
~ Fast, full screen interaction is possible with immediate access to anywhere 
on the screen. 
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Table 5.2: The Principal Characteristic of Graphical User Interface (GUI). [24) 
Characteristic Description 
Windows Multiple windows allow different infonnation to be displayed 
simultaneously on the user' s screen. 
Icons Icons represent different types of infonnation. On some systems, 
icons represent files; on others, icon represents processes. 
Menus Commands are selected from a menu rather that typed m a 
command language. 
Pointing A pointing device such as a mouse is used for selecting choices 
from a menu or indicating items of interest in a window. 
Graphic Graphical elements can be mixed with text on the same display. 
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Figure 5.3: The main interface design for the "3D Math Learning'' 
Figure 5.3 shows the main interface for the "3D Math Learning". 30 math learning is 
based on mathematic operation and it is divided into five topics, where each topic has 
an explanation and interactive exercises. Users will be given optional to choose the 
topics. Besides, they can also choose exercises to test their understanding about the 
topic. A user guide button provided an introduction about the courseware and also 
instruction on how to use the courseware. 
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CHAPTER6: SYSTEM IMPLEMENTATION 
6.1 Development Needs 
After doing all the research regarding 3D and preparing the design, it is about time 
for the system to be implemented. In this chapter, we will study process of 
development in Interactive 30 Multimedia Courseware in Mathematics for Primary 
School Children (30ML). The main thing that should be prepared before the 
development process is to prepare a machme which has at least the minimum 
requirement for a developer. In this case, the machine should have at least a 32MB 
graphic card, 128MB OORAM and plenty of hard disk space. Ln developing a 
multimedia application, especially related to 30, it is essential to have a big space of 
hard disc. 
After ensuring the hardware needed are complete (which include speakers, printer, 
sound card), the next step that should be taken is to ensure that the development tools 
is installed in the computer. After extensive research and analysis, the development 
tools were chosen. The software chosen depends on its features to fulfill the system 
needs. 
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These software has been installed into the developer' s system: 
1. 30 Studio Max 5.0 
Use to create professional quality 30 models. 
2. Macromedta Director MX 
Provides a high performance solution for video where it enable user to 
use tong video files in their native format. it is use to develop the 
application. 
3. Swish 2.0 
This authoring tool is use to create the font to display in an attractive and 
effectiveness way and also use to create button. 
4. Macromedia Flash 5.0 
l11is authoring tool is needed to make an animation for the picture. 
5. Adobe Photoshop 
Adobe Photoshop is needed to edit the graphics. 
6. lmageStyler 1 .0 
ImageS tyler is use to design the background and the interface. 
7. Sonic Foundry Sound Forge 7.0 
In order to edit sound, this software is needed in the system. 
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6.2 Implementation Methods/Techniques 
The phase of implementation in this project is concerned with the translation of the 
set of logical physical designed into program codes that will eventuaJly generic the 
30ML and make it functions like it should. The following sections in 
implementation outlines all the necessary steps and solutions applied into the system 
to solve problems encountered during the design phase. 
6.2.1 Application of Implementation Method 
6.2.1.1 30 Studio Max 5.0 
30 Studio Max 5.0 is used to create professional quality 30 models, photo 
realistic still image and film quality animation on the computer 30 Studio 
Max is an object oriented platform for artist creating visual effects, character 
animation and games. Version 5's state of the art interactive graphics, 
approachable extensibility, next generation modeling tools and truly open 
architecture make 30 s max Sthe premier 30 content tool for next generation 
game development such as Microsoft Xbox and Sony Play station 2 
platfonns. 
I chose 30 Studio Max 5.0 to design models in 30 space because it is easier 
to be used compare to Maya with the help of the user manual and also some 
tutorials. 
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6.2.1.2 Macromedia Director MX 
Macromedia Director MX is one of the tools m the market that provides a 
high-performance solution for video where it enable user to use long video 
files in their native format. Other than that it also can be use to generate 
extensible multimedia content that utilizes streaming video, including 
advanced 3D games and learning application, deployable across various 
mediums. 
It also can be use to generate a large application suite for CD or DVD 
distribution (hundreds of megabyte), customized applications, multiple media 
formats needed, launching external applications and also can content with 
many objects on the stage, including high performance games. 
Lingo was the scripting language by director. By using it, it can assist the 
user to include interactivity to a movie and to control a movie in response to a 
particular conditions and events. Director uses four types of scripts which are 
behaviors, movie script, parent script, and scnpt attached to cast members. 
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This codes are needed to let the frame can hold until! user click the button. 
DESCRIPTION --
on getBehaviorDescription me 
return \ 
"HOLD ON CURRENT FRAME " & RETURN & RETURN & \ 
"Drop this behavior into the Script Channel of 
the Score or onto the Stage in order to keep 
the playback head in the current frame ." & 
RETURN & RETURN & \ 
" PARAMETERS : None" 
end getBehaviorDescription 
on getBehaviorTooltip me 
return \ 
" Frame behavior . " & \ 
"Holds the playback head still ." 
end getBehaviorTooltip 
on exitFrame me 
go the frame 
end exitFrame 
on isOKToAttach (me , aSpriteType, aSpriteNum) 
tisOk = 0 
if aSpriteType 
tisOK = 1 
end if 
return(tisOK) 
end on 
#script then 
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When mouse over is actives, user will know that the button is active. Once 
the button is clicked, it wil1link to the page that has been specified. 
on mouseDown me 
go to movie "3dml sound" 
go to frame 1 
end 
on mouseWithin me 
cursor 280 
end 
on mouseEnter me 
puppetsound 1, member "sonoff" 
end 
on mouseLeave me 
cursor 0 
end 
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6.2.1.3 Swish 2.0 
Swish 2.0 can be used to create animation to the objects. Swish 2.0 supports 
multiple-selecnon and grouping. You can select more than one object and 
convert the selection into a group. Complex effects, such as explode and 
vortex, can then be applied to the group. You can import vector artwork from 
popular drawing tools such as Illustrator, FreeHand and Corel Draw. Import 
drawings, diagrams and logos and bring them to life in Swish. Swish also can 
read WMF, EMF and SWF files, as well as GIF, JPG, BMP and PNG images. 
The Swish display is now 100% WYSIWYG; it displays all objects, 
including text, graphics and images, exactly as they appear in the Flash 
Player. You can also scroll, pan, and zoom to the display window. 
6.2.1.4 Sound Forge 7.0 
Sonic Foundry Sound Forge is a superb sound editing application, which 
manipulates various digital sound files. As a window's only product the 
techniques used to apply to aJJ sound editing applications. The digital data is 
visualize as a sound wave image and allow user to apply special effects and 
editing processes to selected sections of sound data. Sound Forge also 
preview of process adjusted before apply the actual changes to the sound file. 
With various rebuilds special effect which makes it easy to use for beginner. 
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CHAPTER 7: SYSTEM TESTING 
7.1 System Design 
There is no testing method or type that is defined to be the best approach for the 
software evaluation and quality assurance. Even among the broad software 
engineering commlDlity, there is little consensus concerning the exact nature of tests 
that are appropriate for software evaluation. 
Whereas traditional, end-user occupied a rather passive role in the software 
development and evaluation while the software testing was the sole domain of 
software developers, but a gradual change in the underlying philosophy can now be 
perceived, giving the user a higher priority in both the overall software development 
process and as a consumer. 
The philosophy of testing is to look actively for problems so that these may be 
corrected thus improving the software improving the software and also, the 
evaluation and comparison of testing software products is gaining more importance. 
This is due to the fact that PC market is overloaded with competing software 
packages for different application areas and users are at a loss when it comes to 
deciding which of the products suits their purpose best. 
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7.2 What is testing? 
Testing is the exposure of a system to trial input to see whether it produces correct 
output. 
Among alternative definitions of testing are as following: 
).. The process of exercising or evaluating a system or system component by 
manual; or automated means to verifY that is satisfies specified requirements 
of to identify differences between expected and actual results 
,. Any activity aimed at evaluating that it meets its required results. Testing is 
the measurements of software quality. 
, The process of executing a program with the intent of finding errors. 
From these definitions, none of it claims that testing shows that software is free from 
defects. A successfuJ test is one that finds a defect is a good thing. Thus the mind-set 
for good testing needs to be one in which finding defects is a good thing, not a bad 
thing. 
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7.3 Types of Testing 
For most systems, programmers take responsibility for testing their own code 
(modules or objects). Once this is complete, the work ts handed over to an 
integration team who integrates the modules from different developers, build the 
software and test the system as a whole. However, for critical system, a more formal 
process may be used where independent testers are responsible for all stages of the 
testing process. Tests are developed separately and detailed records are maintained. 
7.3.1 Defect Testing 
The goal of defect testing is to expose latent defects in a software system before the 
system is delivered. Defect testing with validation testing which is intended to 
demonstrate that a system meets its specification. Validation testing requires the 
system to perfonn correctly using given acceptance test case. A successful defect test 
is a test which causes the system to perform incorrectly and hence exposes a defect. 
This emphasizes an important fact about testing. It demonstrates the presence, not the 
absence of program faults. 
Exhaustive testing, where every possible program execution sequence is tested, is 
impractical. Testing, therefore, has to be based on a subset of possible test cases. 
Organizations should develop policies for choosing this subset rather than leave this 
to the development team. These policies might be based on general testing policies 
such as policy that all program statements should be executed at least once. 
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Alternatively, the testing policies may be based on experience of system usage and 
may focus on testing the feature of the operational system. For example: 
l . All system functions that are accessed through menus should be 
tested. 
2. Combinations of functions (e.g. text formatting) that are accessed 
through the same menu must be tested. 
3. Where user input is provided, all functions must be tested with both 
correct and incorrect input. 
It is clear from experience with major software products such as word processors or 
spreadsheets that comparable guidelines have been used during product testing. 
Unusual combinations of functionality can result in errors but the most commonly 
used functions usually work correctly. 
7.3.2 Black Box Testing 
Functional or black-box testing is an approach to testing where the tests are derived 
from the program or component specification. The system is a "black box" whose 
behavior can only be determined by studying its inputs and the related outputs. 
Another name for this is functional testing because the tester is only concerned with 
the functionality and not the implementation of the software. 
The key problem for the defect tester is to select inputs that have a high probability 
of being members of the set. ln many cases, the selection of these test cases is based 
on the previous experience of test engineers. They use domain knowledge to identify 
tast cases which are likely to reveal defects. 
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7.3.3 Equivalence Partitioning 
The input data to a program usually fall into a number of different classes. These 
have common characteristics, e.g. positive numbers, negative numbers, strings 
without blanks, etc. programs normally behave in s comparable way for all members 
of a class. Because of this equivalent behavior, these classes are sometimes called 
equivalence partitions or domains. One systematic approach to defect testing is based 
on identifying all equivalence partitions which must handled by a program. Test 
cases are designed so that the inputs lie within these partitions. 
Once you have identified a set of partitions, you then choose test cases each of these 
partitions. A good guideline to follow for test case selection is to choose test cases on 
the boundaries of the partitions plus cases close to the mid-point of the partition. The 
rationale for this guideline is that designers and programmers tend to consider typical 
values for inputs when developing a system. These are tested by choosing the mid-
point of the partition. Boundary values are often typical values. 
The equivalence partitions may be identified by using the program specification or 
user documentation and by the tester using experience to predict which classes of 
input are likely to detect errors. For example, say a program specification states that 
the program accepts 4 to I 0 inputs which are five digit integers greater than I 0 000. 
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7.3.4 Structural Testing 
Structural testing is an approach to testing where the tests are derived from 
knowledge of the software's structure and implementation. This approach is 
sometimes called 'white box' testing, 'glass box' testing or 'clear box' testing to 
distinguish it from black-block testing. 
Structural testing is usually applied to relatively small program units such as 
subroutines or the operations associated with an object. As the name implies, the 
tester can analyze the code and use knowledge about the structure of a component to 
derive test data. The analysis of the code can be used to find how many test cases are 
needed to guarantee that all of the statements in the program or component are 
executed at least once during the testing process. 
Knowledge of the algorithm used to implement some function can be used to identify 
further equivalence partition. Test cases where the key lies at lies at the boundaries of 
each of these partitions should be chosen to exercise the codes. 
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7.3.5 Path Testing 
Path testing is a structural testing strategy whose objective is to exercise every 
independent execution path through a component or program. If every independent 
path is executed then all statements in the component must have been executed at 
least once. Furthennore, all conditional statements are tested for both true and false 
cases. In an object oriented development process, path testing may be used when 
testing methods associated with objects. 
The number of paths through a program is usually proportional to its size. As 
modules are integrated into systems, it becomes unfeasible to use structural testing 
techniques. Path testing techniques are therefore mostly used at the unit testing and 
module testing stages of the testing process. 
Path testing does not test all possible combinations of all paths through the program. 
For any components apart from very trivial ones without loops, this is an impossible 
objective. There are an infinite number of possible path combinations in program 
with loops. Defects which manifest themselves when particular path combinations 
arise may still be present even although all program statements have been executed at 
least once. 
The starting point for path testing is a program flow graph. This is a skeletal model 
of all paths through the program. A flow graph consists of nodes representing 
decisions and edges showing flow of control. The flow graph is constructed by 
replacing program control statements by equivalent diagrams. If there are no go 
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statements in a program, it is a simple process to derive its flow graph. Sequential 
statements (assignment, procedure calls and 110 statements) can be ignored in the 
flow graph construction. Each branch in a conditional statement (if-then-else or case) 
is shown as a separate path and loops are indicated by an arrow looping back to the 
loop conditjon node. Loops and conrutional branches are illustrated in the flow graph 
for the binary search routine. 
The objective of structural testing is to ensure that each independent program path is 
executed at least once. An independent program path is one which traverses at least 
one new edge in the flow graph. In program terms, this means exercising one or more 
new conditions. Both the true and false branches of aU conditions must be executed. 
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7.4 Unit Testing 
Unit testing usually becomes the earliest method in testing. It involves testing 
towards each component accordingly. For Interactive 3D Multimedia Courseware in 
Mathematics for Primary School Children (3DML), unit testing is done by ensuring 
these components work: 
)' To make sure the questions are correct and language used understandable 
and no grammatical mistake. -
)' To ensure all the buttons works properly. 
)' To ensure that users has control to the audio system. 
)' To make sure user can easily move back to the main page of the learning 
package. 
)' Exit button will close down the learning package. 
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7.5 Integration Testing 
Once individual program components have been tested, they must be integrated to 
create a partial or complete system. This integration process involves building the 
system and testing the resultant system for problems that arise from component 
interactions. Integratton test should be developed from the system specification and 
integration testing should begin as soon as usable versions of some of the system 
components are available. 
The main difficulty that arises in integration testing is localizing errors that are 
discovered during process. There are complex interactions between the system 
components and, when an anomalous output is discovered, it may be hard to find the 
source of the error. To make it easier to locate errors, you should always use an 
incremental approach to system integration and testing. Initially, you should integrate 
a minimal system configuration and test this system. You then add components to 
this minimal configuration and test after each added increment. 
For 3DML, the method for testing is the Sandwich testing where it combines the 
technique of top-bottom integration method and also bottom-up integration. This 
technique is chosen because it has more benefits compared to other techniques. 
Sandwich testing allows testing from a very early stage and each component can be 
tested individually or combined with the other components. This will reduce the 
errors each program during the development phase. Besides saving time, this 
technique makes the system runs smoothly. 
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Generally, during integration testing, testing is done towards a system on how it 
interacts with each other, which means navigation from each stage to the next stage. 
All components will be integrated and tested one by one. Though there are problems 
faced from time to time during testing, these problems can be solved with precise 
testing towards all components. 
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7.6 System Testing 
This stage of testing is to ensure that the system meets the user requirements. The 
resuJts from the testing show that the system as an overaU works as planned. 
By clicking the .exe file, the system will straight away show the menu of the 3DML. 
System testing was done to all the module of the 3DML. AU the button and the audio 
system are works properly but very slow to load the 30 objects. 
User are easily move back to the main menu by pressing back button at each page 
until found the main menu. To quit the 3DML, user just clicks the exit button at the 
top right side of the screen. 
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CHAPTER 8: SYSTEM EVALUATION 
8.1 Introduction 
Throughout the software development phrase, various problems were encountered 
and for the most past were resolved at the testing phrase. There are many techniques 
which use to evaluate the final Interactive 30 Multimedia Courseware in 
Mathematics for primary School Children (3DML). It was evaluated to identify its 
strengths, limitations and possibilities for future enhancement of the system. 
System evaluation is very important because it provides feedback about the current 
system that was working with. 
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8.2 Knowledge and Experience Gained 
During the entire development and design of 3DML, experience and knowledge 
gained. The following are some of the knowledge that gained from the project: 
,.. Using Authoring Tools 
Technically I have gained so much of knowledge of using authoring tools 
such as Macromedia Director MX, Macromedia Flash 5, Swish 2.0, Adobe 
ImageStyler 1.0, Adobe Photoshop 7.0, 3ds max 5 and Sound Forge 7. 0. 
,. Skill of Project Management 
Developing 3DML has taught me in so many management skills. Time 
management was among the most important thing and while developing this 
courseware, time was really a big matter as classes and other assignment aJso 
need to be accomplished. 
~ Learn to Work Independently and be patient 
As everyone wiJJ face more challenge in a working environment, developing 
this courseware has actually helped me to work more independently. This is a 
good practice for me before I really face the world outside which have more 
challenge and obstacles. 
Developing this courseware has aJso taught me to be patient. Patient is very 
important because it requires time to learn, time to develop and time for 
success. 
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).- Report writing SkiU 
After each system that has been develop, it is important to write down the 
documentation. This is for the ease of future or even those maintaining the 
system. 
Writing report for 3DML has enhanced my report writing skill which would 
be good and essential for future purposes. 
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8.3 Problem and Solution 
Learning something very new needs patient and hard work. Though how hard you 
try, there always be errors and problems faced. Any problems will have a solution to 
it. 
During the entire development of the 3DML, several problems were encountered. In 
this section will discuss about the problems that were faced during the development 
of this courseware. 
~ Limitation of Authoring Tool 
There are many authoring tools in the market, but each of them has their 
strengths and weaknesses. So, I need to use many authoring tools to develop 
this courseware. For example Macromedia Director MX has quite a limited 
type of fonts. The fonts can not be displayed in an attractive and effectiveness 
way. To solve this problem, I have chosen Macromedia Flash 5 and Swish 
2.0 to create the font, images, graphics and animation picture and then import 
to Macromedia Director MX. 
~ Problem to Import 30 Graphic 
3D graphics have been imports into Macromedia Director MX in Quick Time 
format. The graphics can simply be displayed in the computer that is used to 
develop this courseware. However, when it is being opened in other 
computers, the 30 graphics will encounter problem to be displayed. The 
reason is because the computer can not fmd the file that contains the 30 
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graphics. To solve this problem I have import the 30 graphics from the file in 
the CO-Rom to make sure this object can be displayed in any computers. 
Because of the large capasity, the file need more time to be opened. 
;... Lack of Knowledge 
Developing a 3DML has been a heavy duty job as I need to equip myself to 
understand and master all the tools that I have chosen. I was not familiar with 
the tools as it was quite new to me especially 3ds max 5. 
The solution for this problem is I try to explore all the tools by myself and do 
the exercises in the tutorial. I also ask my friends how to use these autoring 
tools. 
,. Limited Time 
As I am very new to all the tools being used, I need a lot of time to start and 
complete tllis courseware especially to deliver a really good and smart 
courseware that achieves targets and objective of this courseware. l have not 
enough time to develop this courseware as most of the time are used to learn 
how to use the tools and find the contents that will be included. 
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8.4 System Strength 
Compare to the other similar courseware in the market that I have been survey; this 
courseware has it strengths and listed as below: 
).- User Friendly 
3DML is very easy to use. No installations of software are needed in order to 
use this courseware. Once the courseware started, it shows the menu where 
user can choose the contents or the exercises. User aJso can read the user 
guide first if they do not know how to use this courseware. 
, Uses of Multimedia elements 
The use of multimedia element such as graphics, sound, 3D images and 30 
animation has enhanced learning process more effective. The usage of 
animation icons, colors, backgrounds and images make this courseware more 
attractive. Children will more interest to use this courseware. 
);> Colorful and Attractive 
Children loves interface that is full of color and cartoons. This courseware 
has been design with colorful background and cartoons to attract children 
more interested to study using this courseware. 
,.. Provides Answer for Exercises 
AJI the exercises have the answer to let the user check their answers after 
doing the exercises. 
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8.5 System Limitation 
Although this 3DML has strengths, but this courseware also has it weakness and 
listed as below: 
~ Language Limitation 
This courseware only has English version and not provided in another 
languages. 
};> Speed Limitation 
This courseware might be slow because there are a lot of images, gif 
animation pictures, 3D graphics and sound effects which are loaded into this 
courseware. 
).> 3D Graphic or Image Limitation 
Less of the 3D graphic and 3D animations are available in this courseware. 
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8.6 Future Enbancement 
This courseware could be further enhanced in the following way: 
).> Implement External Database 
By implement external database, this courseware would be more effective 
and sophisticated where it can keep all the infonnation on the user. External 
database also would be essential to store the set of questions, where more 
questions will be stored in the database and picked randomly when prompted. 
)' Providing more Contents and Exercises 
By provide more contents in this courseware; user can learn more topics with 
this courseware. The users can also do more exercises to test their 
understanding of each topic. 
);> Providing more Graphics 
More graphics will be providing to make this courseware more interesting. 
The text in this courseware will also be lessen as most users find graphics 
more interesting than text. 
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8. 7 Conclusion 
This courseware is aim to provide an opportunity for users more interesting about 
3DML by using newer technologies approach. 
As an overall, the 3DML has achieved and fulfilled some of the objectives and 
requirements. It provides interactive and easy learning of UPSR Mathematics 
according to the syllabus of Mathematics. 
There are a lot of knowledge gained throughout the development of the application. 
These include multimedia program, multimedia technologies, image editing and so 
on. Experiences gained during the development of this courseware are indeed a 
valuable one. Final year project as this could really help students to build up their 
confidence and to work independently as they are going to face a working 
environment in future. 
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User Manual 
Introduction 
Thank you for choosing Interactive 30 multimedia Courseware in Mathematics for 
Primary School Children (3DML) 
This manual provides a walk through the system where it will help you to use this 
courseware at ease without facing problems. 
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Main Menu 
Back Conten1s 
,. Click on Contents to access the learning unit 
, Click on Exercises to attempt the questions. 
,. Click User Guide to access the user guide page. 
' Click On/Off Sound button to on or off the backgrowtd music. 
Exit 
User Guide 
Exercises 
On/Off 
Background 
Music 
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Unit Menu 
Back 
:; Click on the Unit Selection icon to access the Topics Selection page. 
,_ Click on the "Back" button to return to the Main 
Menu 
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Topic Selection Page 
Back 
);> Click on the Topic Selection icon to view the learning area in the chapter. 
);.- Click on the "Back" button to return to the Unit Selection Menu 
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Modules Selection Page 
Back 
' Click on the Modules Selection icon to access to the respective modules. 
)i> Click on the "Back" button to retwn to the Topic Selection page. 
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Exercises Selection Page 
Back 
r This page provides five chapter test question to test the student. 
~ Select the chapter desired. The system will generate five questions for each 
chapter. 
).> Click on the "Back" button to return to the Main Menu. 
Exit 
Chapter Button 
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Exercises Page 
Back 
).. This page provides five questions to test the student knowledge on each 
chapter. 
,. Click on the A, B, C or D to answer the question. 
);;> Click on the "Back" button to return to the Exercise Selection page. 
;, Click the: Next" button to proceed the next question. 
128 
Exit 
Next Butto: 
Un
ive
rsi
ty 
of 
Ma
lay
a
True Page 
Back 
,. This page will appear when student answer the question is right. 
).; Click the "Continue" button to proceed with the next question. 
).> Click on the "Back" button to return to the question. 
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Wrone Paee 
Back 
,. This page will appear when student answer the question is wrong. 
:r Click on the "Back" button to return to the question. 
Exit 
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Questionnaire 
Q 1: How old are you? 
D 10 
D 11 
D 12 
Q2: Do you interest in mathematics? 
DYes D No 
Q3: Give the reason for the Q2. 
Q4: What is your preferred way to study? 
D Self learning using CO-Rom 
D Reading books 
D Teaching in class 
Q5: What is the difficult topic to understand in mathematics? 
Q6: What the most media elements do you want in courseware? Please nwnber it. 
D Text D 30 graphics 
D Audio D Animation 
D Video 
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Q7: In courseware, what type of color do you like? 
0 Bright color-blue, red, etc 
0 Black and white 
0 Colorful 
Q8: Have you ever use the CD courseware to study? 
Q9: What language do you prefer in courseware? 
0 Malay 
0 English 
0 Bilanguage 
Q I 0: What the most type of questions do you ljke? 
O Objective 
D Structure 
D Fill in the blank 
Q 11 . Do you own a PC (Computer) at home? 
DYes 
D No 
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